Abstract Rationale: Greater incidence of anxiety and depressive disorders of women compared to men may be due in part to progesterone (P) and its neuroactive metabolite, 5α-pregnan-3α-ol-20-one (3α,5α-THP), acting in limbic regions, such as the amygdala. Objective: If P's metabolism via 5α-reduction to 3α,5α-THP in the amygdala is critical for antianxiety and antidepressive behavior, then blocking 5α-reductase in the amygdala of female rats is likely to attenuate the antianxiety and antidepressive effects of high progestin levels from both endogenous and exogenous sources. Methods: Naturally receptive female rats with high endogenous estrogen (E 2 ) and P and ovariectomized (ovx) rats administered E 2 (10 μg) and P (500 μg) subcutaneously were administered finasteride (10 μg/μl), a Type II 5α-reductase inhibitor, or vehicle to the amygdala. Anxiety behavior (open field, elevated plus maze, defensive freezing) and depressive behavior (Porsolt forced swim test) were assessed. Results: There were similar effects of finasteride administration to the amygdala to attenuate antianxiety behavior in naturally receptive and ovx, hormone-primed rats. Finasteride administration significantly decreased central entries in the open field, decreased open arm time in the elevated plus maze, increased defensive freezing in response to footshock, and increased time spent immobile compared to vehicle. Conclusions: Thus, formation and subsequent actions of 3α,5α-THP in the amygdala may be important for antianxiety and antidepressive effects.
Introduction
Fluctuations in progestins may underlie behavioral changes observed in animal models of anxiety and depression behavior. In naturally receptive rats, concentrations of estradiol (E 2 ), progesterone (P), and P's 5α-reduced metabolite 5α-pregnan-3α-ol-20-one (3α,5α-THP) are increased relative to that of rats in other phases of the estrous cycle and male rats (Frye and Bayon 1999) . Pregnancy is also associated with significant increases in 3α,5α-THP and is followed by a precipitous decline in 3α,5α-THP with parturition (Frye and Bayon 1999) . Coincident with these changes in progestins, the behavior of female rats in tasks assessing anxiety and depressive behavior also varies. Naturally receptive rats demonstrate greater antianxiety behavior than do nonreceptive rats, such as increased central entries in the open field, open arm activity in the elevated plus maze, time in social interactions with a conspecific, and decreased responses to footshock in the defensive freezing task (Fernandez-Guasti and Picazo 1992; Mora et al. 1996; Frye et al. 2000) . Similarly, naturally receptive rats in proestrus or pregnant rats have decreased depressive behavior in the Porsolt forced swim test compared to rats in other stages of the estrous cycle, postpartum rats, or male rats Walf 2002, 2004a) . Together, these data demonstrate that endogenous variations in progestins may modify anxiety and depressive behavior of female rodents.
Extirpation and replacement studies also support a role of progestins, such as 3α,5α-THP, for affective behavior. Ovariectomy-induced increases in burying or freezing behavior in response to footshock are attenuated with ad-ministration of P or 3α,5α-THP (Picazo and FernandezGuasti 1995; Martinez-Mota et al. 2000; Frye and Walf 2004b) . Similar effects of P or 3α,5α-THP administration to ovariectomized (ovx) rats to alter anxiety and depression behavior have been observed in the open field, elevated plus maze, forced swim, and corticotropin-releasing-factorenhanced startle task (Bitran et al. 1991; Frye and Walf 2004b; Martinez-Mota et al. 1999; Toufexis et al. 2004 ). However, not all studies demonstrate an antianxiety effect of progestins. For example, administration of P via three systemic injections over 48 or 72 h or administration of 3α,5α-THP via three injections over 48 h similarly decreased open arm time (i.e., increased anxiety behavior) of intact female rats compared to those not administered these regimen of progestins (Gulinello et al. 2001; . It may be that baseline levels of progestins modulate anxiety behavior of rodents. For instance, anxiolytic effects of 3α,5α-THP were only observed with increased endogenous or exogenous P levels (Laconi et al. 2001) . Together, these data demonstrate that altering circulating progestins through ovariectomy and progestin administered subcutaneously (SC) can mediate anxiety and depressive behavior of female rodents.
Although the brain targets for progestins' effects on anxiety and depressive behavior are not entirely clear, the amygdala may be one region of importance. The amygdala is well known as a brain region important for modulating fear and anxiety behavior (LeDoux 2000). Rats exposed to tasks typically used to assess anxiety behavior, such as the open field and elevated plus maze, show activation of the amygdala as indicated by greater c-fos mRNA induction and/or labeling of FOS-positive neurons in this region compared to rats not exposed to these tasks (Silveira et al. 1993; Emmert and Herman 1999) . Another way the amygdala has been investigated as a brain region of importance for affective behavior is through a kindling model. For instance, open arm activity in the elevated plus maze is decreased in male rats with medial amygdala kindling compared to nonkindled control rats (Adamec and Shallow 2000) . These data suggest that further investigation of progestins' effects in the amygdala on affective behavior is warranted.
The amygdala may be a putative site of progestins' effects to modulate anxiety and depressive behavior of rodents. In support, P administered systemically or directly to the amygdala produces similar effects to increase central entries in an open field, increase open arm exploration, and decrease freezing in response to footshock (Frye and Walf 2004b) . Furthermore, these effects to reduce anxiety and depressive behavior may be due to actions of 3α,5α-THP. First, the enzymes required to metabolize P to 3α,5α-THP, 5α-reductase and 3α-hydroxysteroid dehydrogenase, have been localized to the amygdala (Khanna et al. 1995; Li et al. 1997) . Second, systemic hormone regimen that produced antianxiety behavior also produces physiological levels of 3α,5α-THP in the amygdala (Frye and Bayon 1999; Frye and Vongher 1999; Frye and Walf 2004a) . Third, administration of 3α,5α-THP directly to the amygdala increases open arm duration in the elevated plus maze and punished responding in a modified Geller-Seifter conflict test (Akwa et al. 1999) . Together, these data suggest that the amygdala may be one central target of 3α,5α-THP for its effects to reduce anxiety and depressive behavior.
Whether P's metabolism to 3α,5α-THP via actions of 5α-reductase in the amygdala is required for progestins' antianxiety and antidepressive effects was investigated. Female rats with an intact hypothalamic-pituitary-gonadal axis (naturally receptive) and those that were ovx and primed with E 2 and P regimen, which is typically utilized to induce sexual receptivity, were examined to be able to parse out differences, if any, of endogenous and exogenous progestins. Experiments tested the hypothesis that if 5α reduction of P to 3α,5α-THP in the amygdala is critical for the antianxiety and antidepressive effects of progestins, then administration of a 5α-reductase inhibitor to the amygdala would be expected to attenuate the antianxiety and antidepressive behavior of naturally receptive and ovx, hormone-primed rats.
Materials and methods
These methods were preapproved by the Institutional Animal Care and Use Committee at S.U.N.Y.-Albany.
Subjects
Adult, female Long-Evans rats (N=34), approximately 55 days old, were obtained from the breeding colony at S.U.N. Y.-Albany (original stock from Taconic Farms, Germantown, NY). Rats were group-housed (four per cage) in polycarbonate cages (45×24×21 cm) in a temperaturecontrolled room (21±1°C) in the Laboratory Animal Care Facility. The rats were maintained on a 12 h/12 h reversed light cycle (lights off at 0800 hours) with ad libitum access to Purina Rat Chow and tap water.
Surgery
All rats were stereotaxically implanted with bilateral guide cannulae aimed at the medial amygdala (from bregma AP= −2.4, ML=±3.75, DV=−7.3; Paxinos and Watson 1986) under Rompum (12 mg/kg; Bayer Corp., Shawnee Mission, KS) and Ketaset (80 mg/kg; Fort Dodge Animal Health, Fort Dodge, IA) anesthesia 1 week before testing. Cannulae consisted of 23-gauge, thin-wall, stainless steel guide tubing. Some rats (n=16) were ovx using the same anesthesia protocol 1 week prior to implantation of guide cannulae.
Determination of behavioral estrus
Intact female rats were paired daily with a male to determine if they were in behavioral estrus (i.e., naturally receptive) or not. As per previously published methods, behavioral estrus was verified by the female rats assuming a lordosis posture in response to mounting by a sexually experienced male rat (Frye and Walf 2002) . After screening (∼0800-1000 hours), rats were behaviorally tested.
Hormone-priming
Ovx rats received subcutaneous injections of 17 β-estradiol (E 2 ; Sigma, 5 μg) at hours 0 and 24 and P (Sigma; 500 μg) at hour 44. All rats were tested at hour 48.
Finasteride administration
Rats were administered bilateral infusions of the Type II 5α-reductase inhibitor finasteride (10 μg/μl) or vehicle (β-cyclodextran) to the amygdala 2 h before testing (Rhodes and Frye 2001; Frye and Walf 2002) .
Behavioral testing
Testing occurred in the brightly lit testing room adjacent to the animal housing facility between 0900 and 1300 hours. Ovx females were tested on two occasions. First, rats were tested in the open field, elevated plus maze, and defensive freezing task consecutively in one testing session without a rest period between tasks. Second, rats were tested in the Porsolt forced swim test in another testing session approximately 1 week later (i.e., the next time intact rats were naturally receptive, or 1 week following the initial hormone-priming in ovx rats). NB: Two naturally receptive rats in the finasteride group were not tested in the Porsolt forced swim test due to problems with the patency of their cannulae.
Open field task
The open field task was used in accordance with previously published methods (McCarthy et al. 1995; Frye et al. 2000) . The open field is a white, melamine box (76× 57×35 cm) with a 48-square grid floor, with each square measuring 9.5 cm per side. After placement in one corner of the box, the number of peripheral and central entries made by a rat during a 5-min period is recorded. Central entries were defined by rats' entrance into all but the 24 peripheral squares. Central entries are considered indicative of antianxiety behavior.
Elevated plus maze
The elevated plus maze is situated 50 cm above the ground and consists of four arms each measuring 49 cm long and 10 cm wide. Two arms of this maze are concealed by a 30-cm-high wall (closed arms), and the other two are not concealed (open arms). At the start of this 5-min task, a rat is placed at the intersection of the open and closed arms, and the time spent in the open and closed arms, as well as entries into these arms, are recorded (Pellow and File 1986; Frye et al. 2000) . Open arm activity is considered to be antianxiety behavior.
Defensive freezing task
The defensive freezing task was used, as per previously published methods (Treit et al. 1981; Frye and Walf 2004a) . During this task, a rat was placed in the testing chamber, which was made of clear Plexiglas (26.0× 21.2×24.7 cm) and filled with wood-chip bedding to a height of 5.0 cm. Rats received a footshock (6.66 mA of unscrambled shock) when both forepaws touched a pedestal (2.5 cm in diameter and 10.0 cm in height) in the chamber that was connected to a shock source (Lafayette Model A615B, Lafayette, IN). The time that rats spend freezing for 15 min after footshock was recorded. Freezing behavior is considered an index of anxiety/fear behavior in this task.
Porsolt forced swim task
Rats were tested in a single trial of the Porsolt forced swim test, as per previously published methods (Frye and Walf 2002) . The duration a rat spent struggling, swimming, and immobile in a cylindrical container filled with 30 cm of 30°C water for 10 min was recorded. Struggling is defined by quick movements of the forelimbs, which break the surface of the water, and attempts to climb the walls of the chamber. Swimming does not resemble struggling and is defined by movements of the forelimbs and/or hindlimbs under the surface of the water. Immobility is defined as the absence of any movement in the water (i.e., floating) and is considered indicative of depressive behavior.
Perfusion and histological analyses
To determine cannulae location, rats were exsanguinated with 0.9% saline and 10% formalin. Brains were then frozen and sliced at 40-μm thickness on a cryostat. Slices were then stained with cresyl violet, and infusion locations were determined by light microscopy. The majority of rats (n=30) received bilateral infusions to the medial amygdala. The area that encompasses all of these effective infusions is illustrated in Fig. 1 . Four rats had infusions beyond the medial amygdala. Their infusion sites are also represented in Fig. 1 . As their behavioral responses differed from those with infusions to the medial amygdala, the data from these rats were excluded from statistical analyses. Their data are presented in Table 1 .
Statistical analyses
Multiple one-way analyses of variance (ANOVAs) were used to examine the main effects of finasteride on behavioral indices in the tasks used. Where appropriate, Fisher's least significant difference post hoc tests were used to determine differences among groups. α level for the determination of statistical significance was p≤0.05.
Results

Open field task
There was a significant main effect of intra-amygdala finasteride administration on the number of total [F(1,14)= 7.64; P≤0.02] and central entries [F(1,14) =6.64; P≤0.02] made in the open field. Finasteride administration to the amygdala (80±11) significantly decreased the number of total entries made by naturally receptive rats compared with those administered vehicle (202±42). Rats administered finasteride to the amygdala made significantly fewer central entries in the open field compared to rats administered vehicle (Fig. 2a) .
Similar effects of finasteride on behavior in the open field were observed in ovx, E 2 -and P-primed rats. There was no main effect of finasteride (102±21) compared to vehicle administration (152±17) on total entries in the open field. However, there was a significant main effect of intraamygdala finasteride administration on central [F(1,12)= 12.84; P≤0.01] entries in the open field. Ovx rats administered E 2 and P SC and finasteride to the amygdala entered significantly fewer central squares in the open field compared to ovx rats administered E 2 +P SC and vehicle to the amygdala (Fig. 2b) .
Elevated plus maze
There was a significant main effect of finasteride administration to the amygdala on time spent on the open arms of the elevated plus maze [F(1,14)=35.63; P≤0.01]. Naturally receptive rats administered finasteride to the amygdala spent significantly less time on the open arms of the elevated plus maze compared to those administered vehicle to the amygdala (Fig. 3a) . There were no significant differences among groups for total entries made in the elevated plus maze (finasteride, 6±1; vehicle, 11±2).
Similar to effects observed in naturally receptive rats, there were differences among ovx, hormone-primed rats administered finasteride and those administered vehicle to the amygdala for open arm time in the plus maze [F(1,12)= 11.21; P≤0.01]. Ovx, E 2 -and P-primed rats administered intra-amygdala finasteride spent significantly less time on the open arms than did vehicle-administered rats (Fig. 3b ). There were no significant differences among groups for total entries made in the elevated plus maze (finasteride, 8±2; vehicle, 14±2).
Defensive freezing task
There was a significant main effect of intra-amygdala finasteride administration on the duration spent freezing in response to footshock in the defensive freezing task [F(1,14)=51.14; P≤0.01]. Finasteride administration to the amygdala significantly increased the time spent freezing compared to vehicle administration to naturally receptive rats (Fig. 4a) .
Similar effects of finasteride on behavior in the defensive freezing task were observed in ovx, E 2 -and Pprimed rats [F(1,12)=6.89; P≤0.02]. Ovx, hormone-primed rats administered finasteride spent significantly more time freezing in response to footshock in the task compared with rats administered vehicle (Fig. 4b) . Naturally receptive rats had one cannula to the amygdala and one to the basal nucleus of Meynert. Both hormone-primed rats had cannula placement to the basal nucleus of Meynert Porsolt forced swim test
There was a significant main effect of finasteride administration to the amygdala on immobility behavior in the Porsolt forced swim task [F(1,12)=136.99; P≤0.01]. Naturally receptive rats administered intra-amygdala finasteride had significantly longer immobility duration than did rats administered intra-amygdala vehicle (Fig. 5a) . Similarly, finasteride administered to the amygdala significantly reduced time spent swimming (finasteride, 88±13; vehicle, 272±61) [F(1,12)=6.59; P≤0.02]. There were no differences among groups for struggling behavior in this task (finasteride, 153±17; vehicle, 167±36). There were similar effects observed in the forced swim test behavior of ovx, hormone-primed rats administered finasteride or vehicle to the amygdala. Ovx, E 2 -and Pprimed rats administered intra-amygdala finasteride spent more time immobile than did vehicle-administered rats; however, these data only approached statistical significance [F(1,12)=3.95; P≤0.07; Fig. 5b ]. There were no differences among groups for swimming (finasteride, 206±35; vehicle, 246±21) or struggling (finasteride, 155±15; vehicle, 181±13) behavior in this task.
Discussion
Our hypothesis that metabolism of P to 3α,5α-THP in the amygdala is required for progestins' antianxiety and antidepressive effects in naturally receptive and ovx, E 2 -and Pprimed rats was supported. Naturally receptive and ovx, hormone-primed rats administered the 5α-reductase inhibitor finasteride to the amygdala made significantly fewer central entries in the open field, spent less time on the open arms of the elevated plus maze, and spent more time freezing in response to footshock than did rats administered vehicle to the amygdala. Similarly, naturally receptive and ovx, E 2 -and P-primed rats administered intra-amygdala finasteride spent significantly more time immobile in the forced swim test than did those administered vehicle. Together, these data suggest that antianxiety and antidepressive effects of P may involve its 5α-reduction and subsequent actions of 3α,5α-THP in the amygdala.
The results from the present study confirm previous reports about the importance of P's metabolism to 3α,5α-THP for progestins' antianxiety and/or antidepressive effects in female rats and mice. For instance, P administration to ovx, wild-type mice, but not those deficient in the Type II 5α-reductase enzyme, increases whole-brain 3α,5α-THP levels, increases open arm activity in the plus maze, and decreases time spent immobile in the forced swim test compared to ovx, vehicle-administered mice . Similarly, antianxiety and antidepressive behavior of rats with high endogenous progestin levels (naturally receptive or pregnant) is attenuated by systemic administration of finasteride that could alter 3α,5α-THP levels throughout the brain (Rhodes and Frye 2001; Walf 2002, 2004b) . Interestingly, hippocampal 3α,5α-THP levels are decreased in rats administered systemic finasteride coincident with these changes in anxiety and depressive behavior (Rhodes and Frye 2001; Walf 2002, 2004b) . Furthermore, previous studies have shown similar effects of systemic and intra-hippocampal finasteride to reduce hippocampal 3α,5α-THP levels and to decrease antianxiety and antidepressive behavior of naturally receptive rats (Rhodes and Frye 2001; Frye and Walf 2002) . Thus, the present data confirm these previous reports about the importance of P's 5α-reduction in the hippocampus for antianxiety and antidepressive behavior and extend these results to suggest that the amygdala is also involved in the circuitry underlying these behaviors.
Separate reports of similar effects of systemic, intrahippocampal, and intra-amygdala finasteride to attenuate antianxiety and antidepressive behavior of naturally receptive rats, as discussed above, suggest a common circuitry involving these brain regions for these behavioral effects of 3α,5α-THP. It may be that the amygdala alters the tone of the hippocampus to produce different behavioral effects. For instance, with emotional memory, the amygdala may first process the incoming emotional stimuli, in particular negative emotional stimuli (LeDoux 1995; Akirav and Richter-Levin 1999; Wilensky et al. 2000) . This input from the amygdala to higher cortical regions or the hippocampus ultimately alters long-term emotional memory processes (Leigland et al. 2004 ). Thus, our present results may reflect 3α,5α-THP's modulation of this amygdala-hippocampal circuit.
In addition to the hippocampus and amygdala, affective behavior is likely modulated by other limbic regions controlled by the hypothalamic-pituitary-adrenal axis (HPA), such as the bed nucleus of the stria terminalis (BNST) (Lee and Davis, 1997; Walker et al. 2003; Herman et al. 2004 ). There are projections from the basolateral amygdala to the BNST (and central amygdala) that project to hypothalamic and/or brainstem regions to mediate anxiety and fear responses through actions via the HPA (Walker et al. 2003) . It has been proposed that the BNST and central amygdala produce similar effects on affective behavior, but that the BNST is more important for long-duration responses (i.e., anxiety) and the central amygdala for acute responses (i.e., fear), to aversive and/or threatening stimuli (Walker and Davis 1997) . There is evidence for progestins to alter behaviors that are influenced by activation of the central amygdala and BNST. P and 3α,5α-THP reduce corticotropin-releasing hormone (CRH)-induced startle in intact and ovx, E 2 -and P-primed rats (Walker et al. 2003; Toufexis et al. 2004) . In an unconditioned fear model, ovx rats administered E 2 and P systemically or to the medial amygdala had similar analgesic responses after exposure to trimethylthiazoline . Thus, the present results expand this idea of BNST and central amygdala modulation of affective behavior to suggest that progestins in the medial amygdala may also be important for mitigating responses to anxiogenic and/or fear-inducing stimuli.
Another perspective may be that the effects observed are due to 3α,5α-THP mitigating HPA responsiveness. Both the amygdala and hippocampus are involved in modulation of the stress response (Herman et al. 2004) . Notably, 3α,5α-THP dampens the HPA response (Patchev et al. 1996) . Although the mechanism for 3α,5α-THP to reduce anxiety and depressive behavior was not directly tested in the present study, it likely involved γ-aminobutyric (GABA A ) receptors. The mechanisms for the amygdala and hippocampus to modulate the HPA response include GABAergic inhibition (Herman et al. 2004 ). 3α,5α-THP is a potent allosteric modulator of GABA A receptors (Majewska et al. 1986 ). Furthermore, female, but not male, rats that demonstrated anxiogenic behavior in an acoustic startle model after P withdrawal had increased expression of the GABA A receptors α4 subunit in the amygdala . Together, these data suggest that decreasing 3α,5α-THP in the amygdala with finasteride administration may alter the tone of the HPA (via effects involving other limbic regions such as the hippocampus and/or BNST) and thus lead to decreased antianxiety and antidepressive behavior.
The present data also confirm previous reports about the antianxiety and antidepressive effects of progestins and E 2 . It can be difficult to parse out the effects of progestins vs E 2 in intact naturally receptive rats and ovx rats administered both E 2 and P. First, both E 2 and progestins have antianxiety and antidepressive effects in animal models (Nomikos and Spyraki 1988; Mora et al. 1996; Frye et al. 2000; Frye and Walf 2004a,b; Walf and Frye 2005a,b; . The medial amygdala is a target of E 2 (and progestins). Mating stimuli in ovx, hormone-primed rats is associated with coexpression of fos and estrogen receptor immunoreactivity in neurons of the medial amygdala (Greco et al. 2003) . Furthermore, we have found similar effects of systemic and intra-amygdala E 2 administration to increase antianxiety behavior of ovx rats (Frye and Walf 2004b) . Second, blocking P's metabolism to 3α,5α-THP completely attenuated the putative antianxiety and antidepressive effects of E 2 and progestins typically observed in naturally receptive rats in this study and previous ones (Rhodes and Frye 2001; Frye and Walf 2002) . Notably, biosynthesis of these steroids may underlie these effects. Both E 2 and 3α,5α-THP can be locally synthesized in the brain (Mellon and Griffin 2002; Hojo et al. 2004 ). The enzymes required for central biosynthesis, such as cytochrome P450 side chain cleavage, and 3β-hydroxysteroid dehydrogenase have been localized to limbic regions such as the hippocampus and amygdala (Mellon and Deschepper, 1993; Furukawa et al. 1998; Mellon and Griffin 2002; Sierra 2004 ). E 2 increases synthesis of 3α, 5α-THP by increasing conversion of P to 3α,5α-THP via activity of 5α-reductase and, thereby, increases neuroactive progestins' effects on behavior (Cheng and Karavolas 1973; Frye and Duncan 1996; Vongher and Frye 1999; Sinchak et al. 2003) . Thus, the possibility of de novo progestin and/or E 2 synthesis in the amygdala modulating the antianxiety and antidepressive effects observed in naturally receptive and hormone-primed female rodents is intriguing and requires further investigation.
Although the present data are compelling and suggest progestins may act on a common circuitry of the amygdala, hippocampus, and/or HPA axis to alter affective responses, there are some limitations to this study to consider. First, we were not able to measure central 3α,5α-THP levels of rats in the present study. We have previously demonstrated that comparable systemic and intrahippocampal adminis-tration of finasteride similarly reduces 3α,5α-THP levels in the hippocampus of naturally receptive rats (Rhodes and Frye 2001; Walf 2002, 2004b) . Some differences can be noted between naturally receptive and ovx, hormone-primed rats in the elevated plus maze, such that ovx, E 2 -and P-primed rats had more salient antianxiety behavior than did naturally receptive rats. This may reflect a difference in central E 2 and progestin levels produced by hormone-priming regimen. Notably, these differences were unique to the elevated plus maze and not noted in the three other behavioral tasks observed. This suggests that these group differences may be due to a task-specific effect. Furthermore, the present experiment focused on the effects of altering 5α-reductase activity in the amygdala in rats with physiological levels of E 2 and P but did not address the importance of local de novo synthesis of progestins in ovx rats without hormone-priming. Second, the degree of site specificity is not entirely clear in the present studies. Although finasteride was administered to the medial amygdala of rats, we know that similar infusion regimen produce a spread of drug 1-2 mm from the infusion site (Frye and Edinger 2004) . Finasteride administered to areas outside the amygdala region produced behavioral effects that were different from those observed with rats administered finasteride to the medial amygdala; however, any effective infusion likely affected the entire amygdala, not just the medial region. Other areas of the amygdala, such as the central and basolateral nuclei, are involved in modulating anxiety and fear behavior (LeDoux 1992 (LeDoux , 1995 (LeDoux , 2000 Davis 1992a,b; Davis and Whalen 2001) . Furthermore, other regions of the brain besides the amygdala (or hippocampus) are likely targets of 3α,5α-THP's effects to reduce anxiety and depressive behavior. For example, direct administration of 3α,5α-THP or drugs that increase 3α,5α-THP in the lateral septum enhances affective behavior (Bitran et al. 1999 (Bitran et al. , 2000 Molina-Hernandez et al. 2002 . Third, it is not clear from this experiment if different effects would be produced by longer finasteride treatment. For instance, not all animal studies have demonstrated that finasteride decreases antianxiety behavior. In one such study, finasteride administration for 3 days did not alter elevated plus maze behavior of lactating females (Kellogg and Barrett 1999) . Interestingly, among men and women treated with finasteride for androgenetic alopecia for 9-19 weeks, increased Hamilton Depression scores and anxiety symptoms have been reported (Altomare and Capella 2002) . These psychotropic side effects abated when treatment was discontinued and, in two patients that began taking finasteride again, depression symptoms developed within 2 weeks of treatment. Fourth, we do not know if the effects of finasteride to the amygdala could be abrogated by 3α,5α-THP replacement to the amygdala. This would be a strong experimental design to consider implementing in the future to further investigate possible site specificity of 3α,5α-THP's effects in the amygdala. Thus, although the present data support an important role of P's 5α-reduction in the amygdala for progestins' antianxiety and antidepressive effects, it is not reasonable to conclude that other CNS sites of progestins' actions beyond the medial amygdala are not targets of these effects.
Our findings are important as they demonstrate that 5α-reduction of P in the amygdala may be important for the antianxiety and antidepressive behavior of naturally receptive and ovx, E 2 -and P-primed rats. Administration of the 5α-reductase inhibitor finasteride to the amygdala decreased the number of central entries in the open field, decreased open arm activity in the elevated plus maze, increased defensive freezing in response to footshock, and increased time spent immobile in the forced swim test. Thus, the amygdala may be an important target of progestins for their antianxiety and antidepressive effects.
